REMARKS 

Non-elected claims 3, 5 and 6 have been canceled, and new claims 9 and 10 (to the 
elected invention) have been added. No new matter was added. Thus, elected claims 1, 2 and 7- 
10 are pending in the present application for further prosecution. Independent claim 1 has been 
amended to distinguish over the prior art of record. No new matter was added. Accordingly, 
Applicants respectfiiUy request reconsideration of the rejections and respectfully submit that 
claims 1, 2 and 7-10 are in condition for allowance. 

I. Claim of Priority 

On the Office Action Summary Sheet, it is indicated that "None of the certified copes of 
the priority documents have been received. 

The priority docimient was timely filed during the International Phase of the International 
PCT Patent Application of which the present application is the U.S. national phase. The 
undersigned Attorney has checked the records of WIPO concerning the International PCT 
application corresponding to the present application and a copy of the certified priority document 
is publically available and accessible on the Internet website of WIPO (www.wipo.int) . 

Applicants respectfully submit that they have met their responsibility with respect to 
filing the priority document and respectfully request that acknowledgement be made that the 
certified copy of the priority document (JP 2004-020850 filed January 29, 2004) has been 
properly received during the International phase of the present application. 

II. Election/Restriction 

Applicants affirm the provisional election without traverse to prosecute the invention 
(Group I) of claims 1 , 2, 7 and 8 directed to a high purity copper. 
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III. Claim Objections 

Claim 1 has been amended to delete use of parentheses "(" and ")". 

Claim 7 has been amended to depend from claim 1, and claim 8 depends from claim 7. 
Applicants respectftiUy submit that claims 7 and 8, as amended, are not "substantially 
duplicative" of claims 1 and 2. Claim 7 includes product by process claim limitations that claims 
1 and 2 do not include. 

Applicants request reconsideration of the objections. 

IV. Objection to Abstract 

The Absfract has been amended to include no more than 150 words. No new matter was 

added. 

Applicants request reconsideration of the objection. 

V. Claim Rejection - 35 USC §112, second paragraph 

In the non-final Office Action dated February 26, 2010, claim 1 is rejected 
under 35 USC §112, second paragraph as being indefinite. 

Claim 1, as amended, requires the following limitations: 

An "ultrahigh purity copper having a residual resistance ratio of 38,000 or greater", "a 
purity of 8N or higher", the "gas components of O, C, N, H, S and P being excluded from a 
determination of said purity", and "a content of impurities in said ulfrahigh purity copper 
excluding said gas components totaling no more than O.Olppm." 

Applicants respectftiUy submit that claim 1, as amended, fiiUy complies with the 
requirements of §1 12, second paragraph. For example, claim 1 clearly defines the gas 
components are not included in the purity calculation and are not included in the total content of 
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impurities. This does not mean that they are not present. Rather, see claim 2 with respect to 
defining that each element of the gas components is Ippm or less. 

Also, the new claim limitation with respect to the total amount of impurities, excluding 
gas components, being no more than O.Olppm is disclosed in the present application, as filed, on 
page 4, lines 20-23. No new matter was added. 

VI. Claim Rejection - 35 USC 8102(b) 

A. In the non-final Office Action dated February 26, 2010, claims 1, 2, 7 and 
8 are rejected under 35 USC § 102(b) as being anticipated over the 1995 
publication ofFufiwara et al. titled "Ductility of Ultra High Purity 
Copper" 

Fujiwara et al. describe results obtained when performing chemical analysis of copper 
samples of different purity levels. On page C7-295, Section 2, "Experimental Procedures", 
Fujiwara et al. state that the "ultra-high purity copper of 6N and 8N used in the present study was 
purified by the Japan Energy Co., Ltd.". The Assignee of the present application, Nippon 
Mining & Metals Co., Ltd., was formally named Japan Energy Company. Thus, the samples 
described by Fujiwara et al. were provided by the Assignee of the present application. 

Upon careful study of Table 1, page C7-296, with respect to the results of chemical 
analysis, Applicants note that the sample indicated as 8N-Cu contains the following impurities: 
0.01 1 mass ppm Ag; 0.003 mass ppm Al; 0.023 mass ppm Si; 0.004 mass ppm Ti; and 0.002 
mass ppm Fe. The total impurity content of these five impurity elements (Ag, Al, Si, Ti and Fe) 
total 0.043 mass ppm. This corresponds to a purity level of 99.9999957mass % (assuming no 
other impurities), which corresponds to 7N5 purity at best, not 8N purity. Thus, the sample 
indicated as 8N-Cu by Fujiwara et al. is more accurately of 7N5 purity or less. Accordingly, 
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Applicants respectfully submit that Fujiwara et al. fail to disclose a purity level of "8N or higher" 
(99.999999wt%) required by claim 1 of the present application. 

When studying the content of impurities for each of Ag, Al, Si , Fe and S disclosed by the 
8N-Cu sample of Fujiwara et al., they are 0.01 Ippm, 0.003ppm. 0.023ppm, 0.002ppm, and 
O.OlSppm respectively. In contrast, these same elements in the present invention have contents 
of: less than 0.005ppm, less than O.OOlppm, less than O.Olppm, less than O.OOlppm, and less 
than O.OOSppm, respectively. See Table 1 on page 6 of the present application, as filed. Upon 
comparing the above referenced sample of Fujiwara et al. with that required by the present 
application, it is clear that Fujiwara et al. have a higher impurity content for all impurities and 
provides a significantly inferior level of purity. 

The residual resistance ratio of the 8N-Cu sample listed in Fujiwara et al. (actually 7N5 at 
best) cannot have a residual resistance ratio of 38,000 or higher. This is because the copper must 
have a purity level of 8N or more (true purity level) to have a residual resistance ratio of 38,000 
or higher. 

As evidence of this. Applicants have attached to this Amendment a copy of a publication 
published on July 23, 2006, titled "Ultra High Purity Materials", and authored by Yuichiro 
Shindo (one of the named inventors of the present application). This publication is not prior art 
relative to the present application because it published (July 23, 2006) after the International 
Filing Date (January 5, 2005) of the present application. 

An Information Disclosure Statement is being filed herewith and provides a copy of a 
prior art publication of Y. Ishikawa et al. titied "Floating Zone-Melting of Iron and Copper xmder 
Reduced Hydrogen Atmosphere" published on September 29, 1995. 

The July 23, 2006 Shindo publication states that the "record high" residual resistance 
provided for only a small portion of the samples reported in the publication of Y. Ishikawa et al. 
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is 36,000 and that the purity level required to achieve a residual resistance ratio of 38,000 or 

more is 8N to 9N. Accordingly, the residual resistance ratio of the 7N5 (at best) sample of 

Fujiwara et al. cannot be 38,000. 

An English translation of the highlighted (blocked) section on page 3 13 of the July 23, 

2006 Shindo publication reads, as follows: 

"When the purity reaches 9N, all impurity elements fall below the lower 
limits of analysis, and the RRR also shows an extremely high value of 45000. 
The results of RRR according to the various purities are shown in Table 5, 2) to 
5). According to literature, commercially available Cu with a purity level of 4N 
has an extremely low RRR of approximately 100 to 550, and shows the value of 
approximately 900 to 7500 at a purity level of 6N. In the past, the record-high 
value reported in literature was 36000. Meanwhile, RRR of our Cu shows a value 
of 1 8000 at 6N, and shows an extremely high value of 38000 to 45000 at 9N." 

An English translation of the highlighted (blocked) section on page 17 of the prior art Y. 

Ishikawa et al. publication reads, as follows: 

"Although the bulk residual resistance ratio of the starting material is 
approximately 2500 to 3000, the bulk residual resistance ratio at the starting end 
is approximately 20000. Since the value obtained by performing size effect 
correction to 20000 obtained with the copper single crystal with a diameter of 
9mm created by Burning et al. based on the floating zone melting method is 
24300, it could be said that the precision is approximate to this value. At the third 
point form the starting end, the residual resistance ratio after the size effect 
correction is 36000. Even upon giving consideration to the error after the size 
effect correction of the sample, it could be said that the residual resistance value 
of copper of this portion is tiie highest among the published values." 

It is well settled U.S. patent law that a claim of a patent application can be properly 

anticipated under 35 USC §102 only if each and every element is found described in a single 

prior art reference. The identical invention must be shown in as complete detail as contained in 

the claim. The elements identified by the reference must be arrmiged as required by the claim. If 

a prior art reference relied on in a rejection made under 35 USC §102 does not contain every 

element recited in the claim in as complete detail as is contained in the claim and arranged as 

recited in the claim, the rejection must be removed. 
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Here, Fujiwara et al. do not disclose a copper sample having a purity of 8N or higher. 
Rather, Fujiwara et al. discloses a sample of 7N5 purity at best, and simply rounds this number 
up to 8N. In an attempt to make sure that claim 1 of the present application actually means 8N 
purity or higher, claim 1 has been amended to require that a total content of impurities 
(excluding gas components) is O.Olppm or less. Fujiwara et al. clearly fail to disclose this 
limitation. For example, Si content alone in the Fujiwara et al. "8N-Cu" sample is 0.023ppm. In 
addition, the total of Si, Ag, Al, Ti and Fe total 0.043ppm which is significantly higher than the 
claimed O.Olppm, 

Still further, claim 1 requires a residual resistance ratio of 38,000 or higher. For the 
reasons explained above in detail, the "8N-Cu" sample of Fujiwara et al. (which actually has a 
7N5, at best, purity level) cannot achieve a residual resistance ratio of 38,000. 

Accordingly, Applicants respectfully request reconsideration and removal of the § 102(b) 
rejection based on the Fujiwara et al. publication. 

B. In the non-final Office Action dated February 26, 2010, claims 1, 2, 7 and 
8 are rejected under 35 USC § 102(b) as being anticipated over JP H02- 
185990 A. 

JP '990 describes that the purity of copper is 7N or higher. However, JP '990 specifically 

discloses that the impurity content of Ag alone is O.Olppm. See page 6, Table 1, of the Japanese 
publication of JP 02-185990 A provided with the Information Disclosure Statement filed 
herewith. Thus, when considering the other impurities Usted in Table 1 of JP '990, the total 
impurity content (excluding gas components) will clearly be at least 0.1 ppm which corresponds 
to 7N (99.99999wt%) purity. 

Further, when comparing Table 1 on page 6 of JP '990 with Table 1 on page 6 of the 
present application, as filed, Ag content for JP '990 is O.Olppm and Ag content for the present 
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invention is less than O.OOSppm. When comparing the total list of impurities, the purity level of 
JP '990 is clearly inferior to that required by the present invention. In addition, the detection 
limit in JP '990 for Sb is less than 0.02ppm, for Zn is less than 0.02ppm, and for Cd is less than 
0.02ppm. From the perspective of chemical analysis detection limit, it is clear that JP '990 
cannot disclose a purity level of 8N (99.999999wt%) as required by claim 1 of the present 
application. 

Further, as described above, the residual resistance ratio will only be 38000 or higher 
with a true purity of 8N to 9N. Thus, it is clear that JP '990 cannot achieve a residual resistance 
ratio of 3 8000 or higher. 

Still fiirther, claim 1 of the present application has been amended to require the total 
impurity content (excluding gas components) to be O.Olppm or less. In JP '990, Ag by itself 
equals the limit, thus any amount of any other impurity passes this amount, even amounts 
beyond the detection ability of JP '990. 

It is well settled U.S. patent law that a claim of a patent application can be properly 
anticipated under 35 USC §102 only if each and every element is found described in a single 
prior art reference. The identical invention must be shown in as complete detail as contained in 
the claim. The elements identified by the reference must be arranged as required by the claim. If 
a prior art reference relied on in a rejection made under 35 USC §102 does not contain every 
element recited in the claim in as complete detail as is contained in the claim and arranged as 
recited in the claim, the rejection must be removed. 

Here, the purity level, the total amount of impurities (excluding gas components) and the 
residual resistance ratio of JP '990 all fall outside the scope of claim 1 of the present application. 
Accordingly, Applicants respectMly request reconsideration and removal of the § 102(b) 
rejection based on JP '990. 
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Still further, new claims 9 and 10 each require Ag content to be less than O.OOSppm. As 
stated above, JP '990 discloses Ag content of O.Olppm. Thus, JP '990 clearly fails to anticipate 
the subject matter of new claims 9 and 10. 

VII. Double Patenting 

In the non-final Office Action dated February 26, 2010, claims I, 2, 7 and 
8 are provisionally rejected on the ground of non-statutory obviousness- 
type double patenting as being unpatentable over claims 1-3 and 5-7 of 
co-pending U.S. Patent Application No. 11/915,628. 

A Terminal Disclaimer is filed herewith to overcome the above referenced Double 

Patenting rejection. AppUcants respectfully request reconsideration and removal of the above 

referenced rejection. 

VIII. Conclusion 

hi view of the above amendments and remarks, AppUcants respectfully submit that the 
objections and claim rejections have been overcome and that the present application is in 
condition for allowance. Thus, a favorable action on the merits is therefore requested. 
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Please charge any deficiency or credit any overpayment for entering this Amendment to 
our deposit account no. 08-3040. 

Respectfully submitted, 
Howson & Howson llp 
Attorneys for Applicants 



By AVilliam Bak/ 
William Bak 
Reg. No. 37,277 
501 Office Center Drive 
Suite 210 

Fort Washington, PA 19034 
(215) 540-9216 
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Ultra High Purity Materials 

Yuichiro Shindo 



Synopsis 

Ultra high purity materials have developed with the semiconductor material Furthermore, these materials have attrac- 
tive characteristics to conventional materials. Ultra high purity materials have been obtained high electrical and tftermat 
conductivity at low temperature, lower hardness, lower softening temperature, lower deformation resistance (Itigh worlc-^ 
ability^ higher Residual Resistivity Ratios (RRR) due to less non-metallic inclusion and voids. These properties ftave not 
been recognized in the conventional materials. Ultra liigh purity materials have been expected to be useful for semicon-' 
ductor application, MoSi2 heater, freezing point measurement, analysis standard sample, high temperature application, 
bonding wire and so on. 
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Table 3. Reflnlng process of Cu, 
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Tabla 4. Typical analysis of several coppem. 
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Table 5. RRFl value of various coppers. 



Purity 


Reference 


NMM 


4N 


100 — 550 




6N 


900 - 7500 


ISOOQ 


7N 


9500 








38000 - 48000 


Highest value (past) 


38000 





kJi: 5, RRR t 45000 i:»t;Wvi'f[*3^L'Cvva. 
Mffii; J; S RRR Table 5«-« Kt-i'. T^f&^ti 

t|^1i!-[;'fS< , ifilfS 6 N ^'^;VC'(±S 900 - 7500 (D^Ei 

li 36000 -esfcS, -i^, ^?±Cu(0RRRt±6Nf 18000-C 
* I? , 9 N f 38000 - 45000 t ^^'ftUiBS^'fi t -p TV 



3. ^ig|Et^Jill$^(?)i4Ii^J:t>'^l 

ccftt, it;cu, -n. ^*^iii:t^>r*KiftA. 
3. 1 0S^SCu 

il. i«f4as;tSiPI-ftL-CgTi/>*. *fiii«2*lC(i, ibis 

flW#tSeaaiV»*5^UX»/>^.4N--5N 

(Oxyeen Free Copper :OFC) ❖ (iSi) iSMSEffitHftf^X 



6N-9N V^^Uraffil****. ii-Cl±. 
ia^, LSI E«jlKI± Al ib&^m Al -a-^ (Al-Cu-Si) ^« 

V i' Cu ii Al j: t) Jt|gfjt*f/J>^ < ^'^■m.'S.tm^-^t^iib, 
j^Ui' ya-v-f i^U-'y 3 tatH-'tV^vilfttlt^L 

re a-*N). cb i/- k/b, cu geisio 3 mmmt^M^ 

Cu f±, MatthiessenW 

•mi ib 5t (1) -CiSi ^ ; t e> ^-r v> s . 



"•(1) 



FAX03-5777-1660 HOWSON AND HOWSON 10357771660 



» 314 «««« ^.77^4^- 2m^l2R 



Table 6. Physical properties comparison of intorconneet m 
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773 - 873 K omfi^ < Miti, ^m±(o^nm-Q' 

\t^^'F<r>^i)^M.f>iiti. -5?. mnv\mmBl3. mf> 

It 573 ^ 673 K OlWf < mitLH, mm^i. TJ- 

j: ij tiftfttt^'SSi/*- i^, 6nh l±, g^ig 

Z t li. iK'ftffiflgBfiS^f^i''; ?rftiSL-rV'^>. CP-Ti 

3. 3 

:t*30 %ja±K: ii: T a mmiM', JJDH^fife i; « •? , 
;A;«t;Sia!|*tt. l»fi:!|f14*sj:Ii^I!!?1S7!i<|Sl±L^^. 
mf^%:^m VM?> *lt: i Ni-H-a-fef i , Table 7 •» 

Hi. 

4. 1 Iz^^yC^t-^f-lS) 

Afi^fflSBE 2123K) t Lf/tfvJ^ISS-^'t-^ 5 7 J-fcM 
(O) 'km\^Z,t, Flg.14 \zm^i,^\,z^7, hiiflfim^# 
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Rfl.13. Fe-Cr phase diagram. 



Table 7, Impurity content, and mochanlcal properties In Nl-TI alloy. 





Impurity content (ppm) 




Roductten Oft araa(%) 


0 


C 


N 


Elongation (%) 


Conventtonel 


700 


350 


80 


55 


45-50 


High purity 


400 


20 


20 


75 





4. 2 iB^#3!Sfi^) 

JF^i&tt^^V^tLr^-Si MRAM ^■^^itif'S: 




Rb.14. "Pesl" on MoSIa heater elements. 



Fig.is tcrs-fi^ C, (FKOii-i!'-*:&KS=wi=f(:A 
fix 1873 K niimjoati" a fc, flfms^il'i:: y^-f-m 
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4. 3 #2p!^|5^j|(4l5) 

|«E ti* iilf 4 * (i if, -^ssiB 4 ^tKf RS^'^n^KSI 




-5 0 5 10 iS 20 25 

Time / min 



Rg.1fl. Dapendsnco on material purities for freezing curves of 
Fe^. 
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